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COMMISSIONER i 



1020020066819. ^^ 'U^}: 2003/9/16 

[AH WSJ ^ai#€!A1 

[Xil^SXH 2002.10.31 

[^^S£| Si loxane-based resin and metliod for forming an insulating 

tliin film between interconnect layers in a semiconductor 
device by using the same 

[SSI ^'^BX[ ^^mA[ 

[SSei3Hl 1-1998-104271-3 
[QiBieJl 

[^si ^mm 

[ CH £1 ei 9-1998-000041-0 

[5#^g!^^eis] 2000-033491-4 

[□diei] 

[□£1213^1 9-1998-000192-1 

i^mm 9J mm & si 2000-033492-1 
[^sxn 

[^s°i ^^h:»ii oia^? 

[^921 S^s:>ll LEE. Jin Gyu 

[^EJ^^eiS] 640103-2785416 

151-818 

[^^1 Aie^^Ai &^=p- mmjm 244-2(20/1) ^4^o^H^M Dim 204s 

[^^1 KR 

[^S£j S^a:?|] LYU.YI Yeol 

[^ej^^Si^l 660415-1143119 

[^^eiS] 305-728 

[^^1 ciisif^Ai ^^=p- E^m M\momm 110-304 

[^^1 KR 



24-1 



1020020066819 

[^Xll 



: 2003/9/16 



01 lis 
LEEJi Hun 
740130-1057913 
463-718 

siJis ^yAi s^oFM ^^o^E^e 709-401 

KR 
S? 

(oi) 



20 3 
5 3 

0 a 

5 If 

303.000 m 

1. fi^^Ai- SA||A1(£0)_1 



29.000 m 
5,000 S 
0 ^ 
269.000 ^ 
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1020020066819 %^ 'U^}: 2003/9/16 

371121 7}^^n 7}^^ ^-g-71 ^ 1711^ <^^n 7}^^ ^-§-71* 7}^ Sj-^l"* ^^l-g-nfl 

^<Hl^i ^nfliil- ^711 ^V<^1 7>^^«;ll ^ ^#^Al?l 7^1^^ ^^^^1 ^^1. ^ ^7l 

^ ^^-ar/^l ^^1* <^l-g-*m 71^1^ ^^^o] -f^^ ;^-l-B-^^^ ^"^^^^ -§-^1*1-711 ^ 
^^-a::^! ^^1, ^€ ^^-B-^^ 



24-3 



1020020066819 %^ '^t]-: 2003/9/16 

^^^ar^l ^^1 ^ 0]-%-^ ^£^1 ^^^«J-^{Siloxane-based resin and 

method for forming an insulating thin film between interconnect layers in a semiconductor 
device by using the same} 

<l> ^ y^v^^ ^^^VJ^I ^^1 ^ oil- ol-g-^ ^£^1 ^<ilB]-o] ^A^wj-i^ofl 

^^S., ^V]- ^^AV sj-^l-. 3711 ol 7>=^^«jl 7>^*V 2l-g-7ll- 7l-:5l s\- 

^ 3711^ 7>^^«ll 7}^^ 2|-g-7l ^ 1711^1 71-^t!: ^-§-71* 7>^ ^^^-^ 

-B-7l-§-nfl ^oflAi ^pflsq- ^7fl ^o^i 7>^§*ll ^ ^^^Al?l ^^'a::^! ^ 

^71 ^^^711 ^:^ii- o]^t[c^ 71^1^ #^^0] ^^v^ ^:£^1 ^<?lei-^ ^^^3^1- 

<2> tiVS^l^l ^^£7} ^7l-^«^fl nl-el- ±7^o:i ^^^^ MflAl ^£o11 o^^fl ^-fSjc^. till ^ oil 

^ -§-^(capacity)* ^Tfl ^>7l ^tflA-l^ ^"'a^^ ^^-§-%=^ ^o] 
•^1^4 ^^^l-o^. ^1^^^ ^1 3, 615, 272 J: , ;^1 4,399,266:£ ^ ^] 4 , 999 . 397:£<H1 ^ ^S.^] # 
^ ^ol^l- ^A^o. ^^i-c^^ 71^31 ^^7l>a-^2}-iS (Chemical Vapor Deposition)"^ >^>-§-Slia -R- 
^1- 4.00^ Si02 tflAicHl SODCSpin On Deoposition)7> 7}^^ -R-^-i: 2.5-3.1 ^S.^! l-sl^^ll 

24-4 



1020020066819 ^^ '^7]-: 2003/9/16 

(polysilsesquioxane)^ ^}-%-^ 7flAle>Ji SX-^^ , ^-^ ^n^^ 

*1 ^1 5,010. 159^<H1^ <^>m#^^ 7>^^«fl ^:L>^3^^1- #<^l^i srH:^^^^^ 7]-^ 

<0: ^^]^ 7l]Als]<>] o;[cf. is]-^ , ^^-l^^^ ^1 6,232,424^<Hl^i^ S-ir^n^SA^ EflH 

5l-«y:^Al^^(tetraalkoxysilane). -B-7l^?i:(organosi lane) ^ -n-7lHel 
(organotrialkoxysilane)^ ^l-g-^><^ M:^ ^^'fll- ^l-g- 7>^^^ , #^«1:-§-a1^ 91^^^ 
(solution stability)ol ^<^^Jl ^ ^^^-^ 7]-^ ^^€r n^^] S^^l" ^ <^1^ ^l^'i^'^ 

# 7^^]^^^. ^]^^^ ^1 6,000,339S«^A1^ A].^. l-el-^nH] cfltb 75l^>^^5i)- 
^ -x-^=i^ ^^H, ■yr^^l^^Calkoxysilane). Irib-^-B- ^^^1^^ 

(fluorine-containing alkoxysi lane) ^ '^^'^■^^l^^(alkylalkoxysi lane) Sii 
T^sq. E]El-^(Ti) SEfe ^ls.^^(Zr) '&^^H^(alkoxide) S}-^^^ #n]]^ ^^1 -g-5r]-cx^ ti]- 
^^]^ ^]^^ ^sl^Ml (silica-based) atb. '°]^^■^ ^1 5. 853. 808 J: 

ollA-l^ M}-B]-vfl Si02^ ^<^l7l ^7l^^Sl p-^^loll Cf^ ^-g-^^7l7> 
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1020020066819 



W^ ^^>: 2003/9/16 



* ^^^cfl ^^^1 ^o]., ^rf -^^^^^ ^^^^ ^ ^fe Afls^ ^^lo:) 7i]^Vol A^^JL 

1711^ ^^Sfi 7>^^ ^-g-7l# 7>^ 51-^1-^ ^^^1^ ^>-g-^><^ ^114- ^ 

<6> ^. ^ tb ^^^1 ia)S.^^ *>7] 1^ ^^fe ^^-a: s}-^!-, 

^^^1 (b)s^i 2^1-71 5)-«i-^ 25] ^si- ^ ^^^1 (c)s.^^ ^}7] 3 

^ ^fe -B-71-g-T^ll ^<^lAi ^BflSq- #;.1) *>oll 7>=^^t|1 ^ ^^^a] 

<7> [^^^ 1] 
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1020020066819 W^ 'U^}- 2003/9/16 

<9> ^7] S^^^ lo\]A'\, 

<10> RO. ^^^^ ""s^^^l, C3~10^ C6~15^ <i]-^7lol^; 

<"> Xi, X2 ^ z^-z^- ^^2^o.s. -^^>, Ci-io^ ^^^^l7l, ^S. 

<12> 1-10^ 
<13> 3-8^ 
<14> 2] 

<15> R '81X1X2X3 

<16> ^7] S^^^ 2<^lAi, 

<17> R'^ ^7.}, Ci~3^ 'y:€7l. C3-10^ ^^M7l. C6~15^ o}^7]o]jl; 

<18> Xi. X2 ^ X3^ ^■^^0_s. Ci-10^ ^S.;ffl7loli:^; 

<19> 3] 

<20> R"SiXiX2X3 

<21> >^V7l 3<=>\]^^, 

<22> R"^ Ci-3^ 3^11^- AlO>2^7l-^-fr ^^7] <^>^7lo]jl; 

<23> Xi, X2 ^ Xs^ Ci-io^ *&^^l7l, SL^ ^^^7]o]V^, 
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1020020066819 



■^ 'Ut}: 2003/9/16 



<24> 



^ ^7) -M^^^l ^^^-^S. 7l^^'^^>^il5q- ^^^1 -H-71-g- till oil 



<25> 



<26> 



^ 3711 7>^^«ll 7>^^> 2l-g-7l ^ 171151 ^^tfl 7>^t!: ^-§-71* 7}^ 
51-^1- ^ # 3^^ ■^7]-%rn #<^lAi ^nllSf 7}^^^ ^ ^^^^1 ^ 

<27>M. ^tgol ^S-AV;^! ^X] ;Hl2:Oll AV-g-Sl^ ^^^^ ^^^1(<^1*>, "^^^1 (a^ 

I7fl ol^o] ^-g-711- -^7l7l7> i^Sj^H SI-^H. *>7] Sj-^^ IS. 

<28> [^t^-A] 1] 
R 




<29> 



<30> 



>^7l loflA^. 

^:^}. Ci.3^ M7l. Cs-io^ ^^^^^71, £^ C6-15^ o>l7lol:il; 



24-8 



1020020066819 %^ 'U^}: 2003/9/16 

<3i> Xi. X2 ^ Xs^ ^^^J^s. ^^>, Ci~3^ Ci-10^ ^^^l7i, ^s. 

^7lS.Ai, o]^ ^ ^o]S. t}^^ Ci-io^ 't^^l7l, ^^^7]olc^; 
<32> 1-10^ ^^^olJl; 
<33> 3-8^ ^n^<=>]T^. 

<34> >^7l cf^^l (a)^ <^1* 1-^, ^^#^fl* <:'l-g-«^H fl-4i€^Hl ^m^lcH o;t^ wl^7l» 

<35>^ i^Vt^o] ^;^] ^l^o]! Af-g-S]^ ^^7^1 ^^^1^ i) ^dil^^H 7>^^^ 7}^^ 3)- 

-g-717]- 37fl ^mSlol ^3:^ ^^#(«^1*>, "^^^1 (b)"2l- ^ ii) ^^.^S. ^ 

^€ ^ ^^711- 1711 7>^lJL 9X^V^ ^^^] ^-§-71^ 7}^^n 7}^^ ^-§-7l ^ S\- 

^#(<^1*>. "^^^1 (c)"olel- ol^^ 2|7l ^1-71 3)-th<b1 2^ Sl-t}-^ 3-2.S. ^^7l-^^> 

<36> 2] 

R' 81X1X2X3 

<37> ^V7l 2|-«l-^ 2<H1^-1, 

<38> R'^ ^7\, <y:^7l, C3~10^ ^^''^^^7], Cfi-lS^ c.>^7lolJl; 

<39> Xi, X2 ^ X3^ Z^-Zl- =-^2^0.^ Ci-io^l 'a:^Al7l, ^S:^7loH; 
<40> 31 

R"SiXiX2X3 

<41> ^y] 3oflAl, 

<42> R..O. cj_30^ ^^-^ ijfl^- Alo>i:,7l-^-e- <y:^7l o>^7lolj7; 
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1020020066819 %^ 'U^}: 2003/9/16 

<43> Xi, X2 ^ Xs^ =-^^0.^ Ci>io^ "yr^^l^l, ^S:ai7lol4. 

S.^^, n^^^^^^^^^, tifl^SEl^^^S.^ 
^, Hsl<^l^Al^^. He^T^l^A]^^, He^I-^^S.^^ ^o] siX^x^ . ^^7] 

<45> ^ «Vx^o^ ^S-A]-;^] ^V7l c]-^ ^1 (a), ^^^1 (b) ^ ^^^1 (c)» ^7l-§-^ll ^ 

<46> olEit!: ^€ ^^^711 A], Z]- cj-o^^]^ ^^olS 1#% ^l^cJ- ^l-g-^l^. # ^^^1^ 

l-^l- lOO^S. cfl >S-7l 3#^ ^^^11- ^al7> (a):(b):(c) = 0.5-5 : 5-20 : 
0.5-5^ ^o] ^€^^^1^ 71;^!^ ^^<^lAi ti>^^^>cf. 

<48> ^ ^.^o^ ^S-A].;^! ^j^cHl AV-g-S]^ ^Dflo^ ^^^1 ^]^^^ <i>l^M-. 

^^V, ^^>2l-^#, ^-arsl-M-H^, :^e]oii^o>ni , ^^-^^L 

^ ^o)lA^ 1^ ol>^^ A>-§-*>^ ^O] H>^3]b:>c1.. 

<49> ^1-7] ^nfl^ ^ ^^^K^^^l (a) + ^^^1 (b) + ^^^1 (c)) 1#«>11 cfl*>c^ io-8^~10-l#o:i 
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1020020066819 ^^ <^47]-: 2003/9/16 

<50> ^ ^x^o^ ^^^n "^71 ^ ^#^«]:-§-<^] A>-g-£l^ l-o^ ojc. 

€ ^^^U^^^l (a) + ^^^1 (b) + ^^^1 (c)) 1#<H1 ^^}<^ 0.1#~10#^ ^7>£1 
^ ^<^1 «>^^*>t^. ^, w1-^^*>7fl^ 0.1:l~10:lSl ^^ofl 

<5i>^ ^^ofl $i<H^i. 7}^^n^^ ^ ^^-^^-S-^ 0~200°C, w>^^*>7ll^ 50-110'CSl ^ 

Sofl^i, 0.1-100^1^ ^oy, v}^2^^}7\]^ 3-48^1^ ^^^i^^. 

<52> 0)54 ^o] ^ ^^2^ ^^^;^] ^^1^ 3,000-500,000, «>^^^l-7ll^ 3,000-100, 000^^ 

^^^^^^>^* 7}:^]^, ifl Si-OR ^/S.^ Si-RS JLaIs)^ ^t^7] ^ 

Si-OR 10 1-% ol>^oi ^o] HV#^*>^(°i7lA^, ^^>, Ci~3Sl <i:^7l, Cs^io^ 

^^^s^^7l, C6-i5^ ^>€7l<y). ole^^V ^ «vt^o^ ^^^711 ^^1^ #:l> ^^^^ 

<53> 01^]-, ^ ^tgo^ ^^^711 ^^11- ol-g-tV til-Jt^l ^^^^ ^^^«J-'^<^1 i:H^H ^M]^ ^ 

71^ S^^m ^^], ^ ^7l 7]:^^ 7}<^^c^ ^^^^] ^^1* ^^^l7l^ 

1- S^W. <=>M ^7] ^:^] 7l-g-^>^^;*]l<y -§-^2)- ^]-§-€ ^4. 

^ ^^<H1 A>-g-7]-^t!: iS^-^S.^ cfltb^^ ^I2001-15883^ofl y^^.]^ ^}o]^S.^^ 

^ -^lE^lS c^lS # ^ ojlcf. ol^.^ ^].7l 4«>(1 a^l^ H><4 1^ 

1:^^^^ 3^>-^ 7V;^lt^. ^£.<H1>H 50 A <^1*> ^^-2.5. H 3.7] 7> ffl-f uj- 

ic:7l^l-^ ^<^^ ^^^^ ^ o^y] nfl^ofl , o]S>^ ^o. ^^^^ ^ ^Vrgo^ 
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1020020066819 %^ 'UA- 2003/9/16 

^1 ^ll^ofl i^S]^ ^<d^-2-^-^i -^-i-t!: ^ ^i-a-^^^ (2.50 7}:^]^ 

^ c1 -g-<^l*>7fl ^^^^ ^ Slcf: 

<55> [^*|-^ 4] 



O 

Ri 

<56> ^^7] 2}-^^ 4«^1>H, 

<57> 6-12^ 

<58> Ri, R2 ^ RS^ ^^^o_s. ^S.^ €^>. Co-10^ <='W£7l, C3~20^ 

1^1 3] Si 1^71, Ci~io^ ^l<^>i^7l, C2~10^ 9}M.^o]^7], Ci~io^ ^Hf^l o] H7l , 

-OR4S. SAlSl^ ^-g-7lolo^, c^7lA-l ^^>, C2-30^ <^>^7l . Ci~20^ ^^7], Cs-lO^ 

*y:^7l, C3-20^ <y:fl7l, C7-20^ Ci-10^ ^1^7], Cq-IQ^ , Cs-iQ^ 

S.<^y:^7l, C6~30^ <^>€7l, Ci-20^ ^IJ^^A] ^>e^Al7l, Ci-20^ ^j-S ^A] o^-^y] , ^ 

^^^71, ^£^71 Sirir2r3S. iLAlSl^ ^4i(Si) sj-^^S-^i , <^7]>^^ n, rg ^ rs^ 

^^^o_^ Ci~5^ <^^7i, ci-gs] <^^Ai7], c6-2o^ <^>m7ioirv. 

P-Al-ol^^ri)>,E^ -B-£^l7> A>-g-S|^C^l, O] 51-^1:^ 3,7]7} 13~17A ^i^^ ^Hltir^ 3 

7M^ l-^^lcf: 

24-12 





^ 2003/9/16 



CH2R3 



<61> ^1-71 5<Hl^i, 

<62>Ri, R2 ^ R^^ ^^]^ *>7l s^^^ 4«HlAi ^cf. 

<63>^ ^r^6\] o.^^ S.S.^^ ^^l^^y <^H1^. ol^-s tlr^sl^ <^>M^. «!A>7'1^.(2.3.6- 
A>7l :i (2 , 3 , 6-H el -Sl-^ ^ )-<&4-a]-o1 ^s. ^ >hB ^ , Bj-^l >i ( 2 , 3 , 6-m -.2.-^1 ^ b|-a> 

S^^H^, ^E^-?l^(2.3-^-oHl^-6-ti.^S.-6-T^^Al)-wflEl~A>ol^S.^>iH^. 3.h^(2-SL- 

t^^Al-e-d-OlDlcf 2:<a))-ti1lEf-A>ol§S^>^3^, ^ 2-iL(2,(3)-^-^l-^A]ufl^))-<^2)_A>ol 
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1020020066819 ^^ 'U^l- 2003/9/16 

^1^1 ^Itb^ '^l-MM-. ^l^J-^ ^Sl-^^Tfl -§-nfl; <^>u|#(anisole). ^1^1^^ 

(mesitylene), 3.^^ (xylene) ^^t^^i;^! -g-nfl; i3ll^ol>t«.^7fl^^ ^-2-5x1 

3L^>7H1 >^>-§-3^^<^> «>^, ^^1 -§-<^-^3|- -g-^ ^lE^ 0.1-80 ^ 

«]-#^*f7ll^ 5-40 ^6fl3zj. 5£^^ ^ono:| -g-ofl:^^;^ 

-%-^)^ 100: 0 i^^l l: 99(v/v)<y ^o] 
<66> ol5!f ^ol ^ti]^ ^ ^1^5^ ^^-tl:;^! ^^1 -g-^Ca^ ^^'Sr;^! ^^1 ^ 
^-§-^)* 7l^oll £is>7l ^tl: ^^(spin coating). ^ ^^(dip coating), ^ 

^^(spray coating), J:# ^^(flow coating), ^iflCscreen printing) -^-i- S.^ 

^^>^ ^-f . ^^21 ^£^-1000-5000 rpm^ vfloflA^ S^^V^ ^o] *]-xi). . 

<67> £i7> 3.^^ 7l^O.S.:^Bl -^7l-§-ol|l- ^^a] ^ ^^-^T^m ^^iB^-o] 7]^ >^«^1 ^ a}- 

7l ^Si^, SE^ ^^21 ^7l ^;^loflAl ^^^].7m lOOTC ol^>o^ ^S*^!^^ <^^}7]] 
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<68> -B-7l-§-ol]l- ^-^l^. 71:^^ 1-150^ ^'^ 150~600°C. wV^^a^l-Tll^ 200~500t: 

<69> ^ ^T^o^ «J-t^ofl ^]^^ wv^^ 3.0 ol*>oi -B-^^, w>^3i^>7ll^ 1.5-2.7^ ^ 



<7i> i : ^^^;^] ^^^isl 

<72> 2,4.6,8-tflm2l-^l^-2,4,6.8-BflHB}til^A>ol§S.BflHel-^^>a- 29.014tranol(10.0g)3il- 

-g-^^ #2flE^^(0)-1.3-i^wl^-l,l,3,3-EflE5^.pii^c^^^A> 

(platinum(0)-l,3-divinyl-l,l,3,3-tetramethyldisi loxane complex, solution in xylene) 
0.164g^ #e1-^a«^l ^. c]ofl^ ofltfls 300ml# ^7>*H ^^^1^^-. <^H^i, ^-§- 

-g-71^ -78°CS. ^, H2l#S.S.^?3: 127.66inmol(17.29g)^ ^^^^^ 7}^ cf^. 

-§-^£-l- >S-^^7>^1 ^^^l^cf. ol^ 20^1^ ^o]. tiV-O^ ^^^]7]JI, 

O.lTorr ^£2^ ^^*H>H ^^^^ ^^iTl^l^cf. o^7lo)l Jg^ 100ml* 7}^}:n., Ia]:^ 

■g-<^]: mo]:^ ^, ^Hl-o]H(celite)l- -f-^fl -^^^H <^^* "a^l. 4^1 o] o^oflo.^H.H:^ 
O.lTorr ^£2] ^SJ-^Hl^^ ;^l7l§H, ^>7l^ ^^1- sl-^** ^^^>5i^: 
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■^ ^;^>: 2003/9/16 



<73> 



CH. 




<74> 



<75> 



>^7] <2W^ 11.28 mmoKlO.Og)* EflH5l-sr>o]^^^^ 500ml^ ^^^]^]JL, ^^<=^] 

136.71 mmol(13.83g)^ ^^V^V^cf. ojo^Al, tiV-g-^^^ -78°C^ ^^Jl, ^1^^^:^* 
136.71 mmol(4.38g)# ^H'H^^l 7>t!: ^, ^-§-^5.« a^a^^:! >a-^^7>xl -g^^Al^cf. >a-^o1lAl 16 

^91 av.§-^ ^*fl <^52).^>J1, n 0.1 Torr 

^voj. ^].oflAi ^iTls^V^c]-. c^7]o\] lOOml^ 7]-*l-Jl. 1^1:^ ^oV ^, 

€21-<^1B» <^5!f^H <^*-^* cfA] o] o^oflo.^w.Bl o.lTorr ^ 

CH, 




<76> 



^^^Til 51-^1:^ CDCl3«Hl -g-«flAl7^ NMR ^^fl- ^3)-^ cl-^s)- i^cf: 



lH-NMR(300MHz): 6 0.09(s, 12H, 4-CH3), 0.52-0.64(m, 16H, 4-CH2CH 2-). 3.58(s. 36H. 
4-[0CH3]3) 



<78> ^aH1 1 : ^^-LMl ^^1 (A)~(C)fi1 
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<79> ^>7] S 1<H1 M-B^-\fl ^o], cf^^i (a)S-Ai ;*flS<:^l l-lo1lAi ^A^^ -^^^ar^l S)- 
^^^1 (b)S-Ai T^imHs]^l^A]^^(MTMS), ^ ^^^1 (c)^^i 

*>ji. l-e^-^asl ifl-^ ^£1- -781C^7>;^1 ^^4. -78t:<^l>H 20. 16ml ^ 1:<^1^^^ IQ-^M^l 
^A]. 4.03mi^ ^i^i^l ^7>tv ^, yo'cs ^i^i^l ^^^l^tf. 70t:<^lAi 

*>J1, # 30mlS. 3^ M]^^ ^Hl^i ^^Aj 1-^^ >fl;^*H ^Eflo^ ^ 

^^11- ^^^>5|cf. ^^1-71 OHI^CH] -g-tHAl7lJl, o] -g-ofl^ 7]^o^ ;,]S.ol 

^^-§-•^-5])* ^e^tl- ^. 0~5°C^ ^flS -B-^l^V^^i 0.1 TorrS^ ^^^^ ^7] 

<80> is. 1] 



^^1 




HCl 


H2O 






(a) 


^^^11 (b) 


^^^11 (c) 


(mmol) 


(mol) 


(g) 


(A) 


8 


11.77 


2.1 


4.03 X 10-4 


1.12 


6.8 


(B) 


8 


11.77 


4.2 


4.32 X 10-4 


1.21 


7.6 


(C) 


8 


11.77 


6.3 


4.61 X 10-4 


1.28 


9.4 



<8i> ^ 2 : ^^A>;^] (D)~(F)^ 
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<83> [5. 21 



^^1 










HCl 


H2O 


^^1 




^44^1 (a) 




11 (b) 


^ir^H^I (c) 


(mmol) 


(mol) 


(g) 


(D) 


8 


11 


.77 


1.68 


4.03 X 10-4 


1.12 


6.0 


(E) 


8 


11 


.77 


3.36 


4.03 X 10-4 


1.21 


6.9 


(F) 


8 


11 


.77 


5.04 


4.03 X 10-4 


1.28 


8.4 



<84> ^aH1 3 : ^^^^1 (G)~(I)^ 

-^^^S ^^^:^] ^^11- ^^^^l-^n]-. ^^1 ^^^^] ^>-§-€ ^^^1. #"fl. ^ 

<86> is. 31 







HCl 


H2O 






^^^1 (a) 


(b) 


^t^^l (c) 


(mmol ) 


(mol) 


(g) 


(G) 


8 


11.77 


2.17 


4.03 X 10-4 


1.12 


5.5 


(H) 


8 


11.77 


4.34 


4.03 X 10-4 


1.21 


6.4 


(I) 


8 


11.77 


6.51 


4.03 X 10-4 


1.28 


8.0 



<87> 4 : Hl-D^C^ - ^1 ^ 
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^1^ 25 ■%-^^ ^ISth ^. ^^t!: ^ ^^1 -g-^^ *>7l a 4<:H1 

71 ^2t)Hls. ^-^^ ^, n ^^-§-^* 3000 rpm^ ^S^S. 30 

(spin-coat ing)^>^q-. 7]^-^ ^± ^^7]$] SJ-^efl olH(hot plate) ^^<^l^i 

lOOr-^l^i 1 ^. 250t:<Hl>^i 1 ^^>^o.^ diHB Bfl<5l^J(soft baking)^ -n-7l^ 
"ll* ;^l7le>^cf. o]olAi, ^^7loll^i 3r:/inin^S. *H 420t:^7>^l 

^ zl-zl-«^l -a^^i^lBKEllipsometer)!- o]-%-^}<^ 7]% ^Vo)] ^ # 

^^*>5!-^H. ^ ^^1- *>7i ^Aic^i 5<^]^^ -^^#4 3?i-7i s 4011 ^Al^> 



<89> ^aHI 5 : ^X] «|-n^o^ o.^^ 

<90> «v^^ 71:^ >^ofl :£5L*]-7l <:>1^<^1. -^-"d :a^(boron)-^S. £^ (doping)^a P-B)-Sl 

^ -^5^^ ^^3. <g A>^D^^ 3000A5^ ^7/\]S. £5Lt!: ^. ^^7l(Metal 

evaporator )S. 100 A ^^3] e]e}^ «vni- ^ 2OOOA -^^1^ "ar^^l-H- ^x>^ o.^ 

t!" 14^, ^7] ^Aic^i 4<HlAi5q- ^^tb ^^-^ ^^*>^t:l-. Ol^ofl ;^^^i=.oi 

liranS. B:>S.n>>xH (hard mask)* «5l-g-*><^ Imm^ '^^^l^ 

* 2000 A ^^IS ^2^*>c>i MIM(Metal-Insulator-Metal) -6"^^ 
5^cf. ole^^ ^^-^ S^w. iB|lol/^(Micromanipulatior 6200 probe station)©] ^^-^ 
PRECISION LCR METER (HP4284A)* ol-§-«l-<^ ^ lOkHz, lOOkHz ^ IMHz^ ^^t^<^1>H 
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-g-^(Capacitance)* ^^^^}^^. ^, t}7] H 

ti\<U^<^ Tjl^V^M ^ ^sfl- ^1-71 4011 ^^l^>$|t:f. 

<9i> [^^^ 1] k = (C X A) / ( e o X d) 

[^] k : -B-^^ (Dielectric ratio) 
C : ^^-g-^(Capacitance) 
Co • -n-^^^(Dielectric constant) 



<92> 



<93> 



<94> 



<95> 



<96> 



<97> 4] 



^^1 


^^1 M-mvM 








(A) 


100:0 


5185 


1.38 


2.75 


90:10 


5288 


1.375 


2.69 


80:20 


4414 


1.37 


2.22 


70:30 


4347 


1.35 


2.26 


(D) 


100:0 


5100 


1.37 


2.70 


90: 10 


4920 


1.36 


2.65 


80:20 


4620 


1.35 


2.40 


70:30 


4374 


1.33 


2.01 


(G) 


100:0 


5255 


1.37 


2.75 


90:10 


4800 


1.355 


2.59 


70:30 


4400 


1.33 


2.10 



<98> 6 : ^^1 M>si-o^ 71^12^ ^ ilre^^) 

^ ^^^^ ^^^^ 71^1^ Mr^^-i: s^<5^^}7] ^7] ^Ai<^i 4oii^^5q. ^<atb «o> 

:^]^^ z]- Al^ofl tfl§>c,^ MTS^>S1 q-i^^^Bl(Nanoindenter) 



<99> 
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II» o]'%r^}^ ^^1 ^£(hardness)sf 2.1: (elastic modulus)!- ^^^VSi^. 

^ ^<^]7} ^^1^ 10%7> s\SiX^ 7§^s\. S-l-el^o^ ^ 
<ioo> 5] 



^^1 




¥^I(A) 




SLke|i(GPa) 


(A) 


100:0 


10012 


0.69 


5.05 


90:10 


10002 


0.69 


4.46 


80:20 


9991 


0.45 


3.22 


70:30 


9340 


0.38 


2.40 


(D) 


100:0 


5100 


0.70 


5.05 


90:10 


4920 


0.59 


4.32 


80:20 


4620 


0.45 


3.41 


70:30 


4374 


0.40 


2.50 


(G) 


100:0 


5255 


0.68 


5.10 


90:10 


4800 


0.60 


4.61 


70:30 


4400 


0.35 


2.65 
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11 

^^^1 (a)S.Ai ^>7l 151 ^fe sl-^l-, ^^^1 (b)S.^i ^>7l 

^ 2^ ^ ^^^1 (c)5.Ai ^>7l 3^ 

[ 1] 



^;^V, <y:^7l. C3~io^ ^^^ar^^l, Ce-is^ c>}^7]o]ji; 

X 1. X2 ^ Xs^ ^^^-^s ^;^V, Ci-s^l ^^^71, Ci-10^ 'a:^^l7l. ^ 

S.^7lS.^i. o]s. ^ ^o^£ s:>uj.^ Ci-io^ ^^^l7l, *^:ai7loli^; 

1-10^ ^^^^^1:2.; 
n ^ 3-8^ ^n^^^lH; 
[^^^ 2] 

R'SiX 1X2X3 

^71 ^^.bl 2<^lA^, 



R 
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R- ^ ^^\, Ci~3^ *y:^7l. C3~10^ SE^ Ce-lS^ o>^7lo]^; 

Xi. X2 ^ Xs^ ^^^^S. Ci-10^ ^^:^7]o]x^; 

[ 3] 

R"SiXiX2X3 

Xi, X2 ^ Xs^ Ci~io^ ^^^l7l, ^S-:ffl7lo1cf. 
2] 

^1 ^71 ^^^1 (c)7> 3,3.3-HHll-^^S.HS^ Bel^jfls-Al :®<Hl^He| 
3] 

^1 3*J-«^1 9X^^^, ^7] -g-^-fl^ 5LS^ -§--5^2). ^^€rH 7]^ ^oil ^^s>^ ^^1^ 
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